English and Punjabi are languages which do not belong to the same families of languages. English is one of the West Germanic languages whereas; Punjabi is a part of the Indo-Aryan family. Punjabi is spoken by various nations on the globe, especially Pakistan and its province Punjab as well as in Indian Panjab. Both English and Punjabi manifest themselves through various dialects on the basis of diversified geographical areas. English is used as the first language by 379,007,140 speakers and further 753,359,540 speakers use it as a second language in more than 104 nations. So, the total speakers of English around the globe are 1,132,366,680 (Ethnologue, 2019). The importance of Punjabi cannot be denied being the 10th most widely used language on the globe (Ghai & Singh, 2013) . According to Ethnologue (2019) , the total number of Punjabi speakers is 125,326,840. In Pakistan, it is the language of the majority of the people residing in the most populous province of Pakistan, Punjab. It is among twenty-two languages that have obtained official status. Unfortunately, no considerable work has been done on its phonology. This study is an attempt to describe the phonemic differences between English and Punjabi by using the theoretical framework of the Levenshtein algorithm. The index of differences and similarities is determined through the inventories of both languages. The inventories are used as data in this research paper. The Levenshtein algorithm (Levenshtein, 1965 ) is used to analyse the inventories to calculate the ratio of differences and similarities. The outcome of the current research shows that both English and Punjabi have a phonemic similarity level of 56.25% whereas the index of difference is 43.75%.
spoken in Lahore and Amritsar and it makes the literary language; the Dogri in northern Punjab; and the western dialects that gradually change into Lahnda (Campbell, 1991) . According to Ethnologue2015, Majhi is the purest form of Punjabi. In addition to Pakistan and India, the speakers of Punjabi are also found in Canada, East Africa, and the United Kingdom. Almost forty-five million speakers use Punjabi either as their first or second language (Bhatia, 1993) . There is variation among the dialects of Punjabi which led it to be classified into four groups; Eastern dialects, Dogri, Majhi and Western dialects (Shackle, 1970) . According to Sir Richard Temple, the language was classified into several major dialectal varieties: Multani Majhi, Pahari and Potohari (1883) . On the other hand, Campbell divided the Punjabi language into three groups: Central, the Majhi dialect spoken in central Punjab and it makes the literary language; the Dogri in northern Punjab; and the western dialects that gradually change into Lahnda.
Background
Punjabi is an official language in India with other 21 languages which enjoy official status in India. In Indian Panjab, the language is the first official language and Chandigarh. It is also official in Haryana, Delhi and Himachal Pradesh, however, is the second official language. Similarly, it enjoys the status of provincial language in Pakistan and is the official language of Punjab (Kaur, 2012) . Punjabi is considered to be tonal. It is due to the fact that it uses tones for the purpose of discriminating words that would otherwise be the same (Ghai & Singh, 2012) . In the Punjabi language, three tones, mid-rising-falling, high-rising-falling and low rising, have been identified as main tones. It is the proper use of tone that makes Punjabi speakers able to differentiate among the words which can appear exactly the same to the speakers of languages which do not speak a tonal language. It is highly challenging for the learners, who wish to learn Punjabi as their second language, to achieve mastery of the tonal system of the language. The change of tone can change the pragmatics of the language (Brinton & Traugott, 2005) . Another factor to have in mind in that the dialect is very significant, important as well as a complicated element of a speaker's idiosyncrasy. Dialects are defined as the varieties of a language for the purpose of this study. When comparing two varieties of the same language, both these varieties do have the structural overlap that causes the mutual intelligibility. The script of these varieties may either be convertible or the same. The variations found between the two dialects at acoustic and phonemic levels can be as accents (Chen et al., 2014; Purnell, 1999) .
The Rationale of the Study
This study investigates phonemic differences and similarities between English and Punjabi. The chief rationale of the study intends to uncover these. This purpose is achieved by calculating the similarity index between these linguistic systems. If we take the example of Spanish and Portuguese, both descend from the same language as they have 89% of the similarity index (Ethnologue, 2016) . These differences are very important to know as they set these two linguistic systems apart. It is what makes linguistic systems different from each other and standing in their own individual way. Linguistic systems can be distinguished through the analysis of their grammar, lexicon, phonology and some other structural features (Myers-Scotton, 2005 ).
Statement of the Problem
English has been studied phonemically in various researches, and Punjabi is no exception. However, the work on Punjabi phonology is far less than that of English. The phonemic characteristics of Punjabi had been described by different researchers (Karamat, 2012; Dua, Aggarwal, Kadyan, & Dua, 2012; Goyal & Lehal, 2008) . Nevertheless, no research has been found that provides the description of the phonemic similarities and the differences between English and Punjabi. That's why the similarity index between both phonemic systems is not known. The present research article aims to calculate the phonemic similarities and differences between English and Punjabi. The purpose of this calculation is to find those sounds of English that are not present in the Punjabi phonemic system and those sounds of Punjabi that are not present in the English phonemic system and can cause difficulties to the learners of each language.
Significance of the Study
English is spoken by a large number of speakers as their second language throughout the world including Pakistan. Many speakers from all over the world, in addition to their mother tongue, use English as well; the same situation is present in Pakistan, where English is an official language. A large percentage of Pakistani speakers who speak Punjabi as a native language also use English as it is an official foreign language (Maldonado Garcia, 2018) . For this reason and because English is the language of science, technology, education and development many Punjabis try to learn it. The research's objective is to analyse the differences in phonemic variations between Punjabi and English, as it will help the Punjabi speakers to learn English as their L2 through the manifestation of positive and negative transfer between these two languages.
Modern English dialects can be viewed as the extension of the dialectical territories which settled themselves in the era of Old English. The colloquial partition of the smaller district of England into a northern, focal and southern setting has been held in the present era. The semantic investigation of the English dialect returns to the 19th century when, as an off-spin of Indo-European examinations, the investigation into significant European dialects was extensively created. Alexander Ellis is an authentic figure in the field of English dialectology, pursued fairly later by Joseph Wright (late nineteenth and mid-twentieth century).
Literature Review
Phonology is the study of the sounds in a particular language and it explains the sounds system of a particular language. It also tells how sounds are combined into different words. And describes why certain phonetic are essential to identify a word (Davenport & Hannahs, 2013; Clark & Yallop, 2011; Giegerich, 1992) . In a phonetic inventory the sounds, found in a language are explained and described, regardless of the fact, either these sounds are articulated accurately or not within a particular language. It is the study of the human languages sound systems. It is the study of the functions of speech sounds. The term is used both for the discipline and for the object of inquiry; we talk of phonology as a field of study, parallel to politics, but as with the term 'politics', we also use the word 'phonology' to refer to the sound systems under investigation, as in the phrase 'Vowel harmony occurs in the phonology of Hungarian.' The distinction and relation between phonology and phonetics are controversial (Carr, 2008) . Every language has its own phonology which comprises its whole sound system explaining in detail the consonants and the vowels of that language (Roach, 2009 ).
The phoneme is a meaningful sound that will change one word into another word. The difference of only one sound can make two different. For example, in two the words "PAT" and "BAT" the difference is only one sound and both the other two sounds are the same in these words. Only /p/ and /b/ are different in these words. It means that /p/ in PAT and /b/ in BAT are two different phonemes (Gimson, 1980) . According to Lan Maddieson (1984) , a phonetic inventory could explain all speech sounds, regardless of this, the sounds are produced correctly or not in a specific language or a phonetic inventory is a key which explains the different phonemic sounds in a specifically given language where the set of consonants and vowels are called consonantal and vocalic inventories respectively.
Consonants are the sounds in the production of which there is complete closure or the narrowing of the air passage in the mouth cavity by bringing different articulators closing to gather. Roach (2009) explains different types of consonants in following ways; there are many types of consonants and the common thing in all is that they obstruct the flow of air in vocal or nasal tract completely or partially. These consonant sounds are categorised into plosives, fricatives, affricates, nasals, and lateral and semivowels/approximants, on the basis of their manner of articulation. On the other hand, they are categorized into bilabial, labiodentals, dental, alveolar, palatal and glottal on the basis of their places of articulation (Roach, 2009 ). Sundara (2005) conducted a study to compare Canadian English (CE) and Canadian French (CF) in order to give the description of coronal stops. The analysis of this research showed that the stops of CF and CE have different voice onset time (VOT) as well as a place of articulation. The stops in both these languages have relatively different burst intensity and spectral shape of the burst. They are different in their mean frequency, kurtosis, and standard deviation. The results of the study were interpreted from several other languages on the basis of acoustic and articulatory phonetics.
A study of Renata Gregova (2010) which analysed the consonant systems of English and Slovak revealed that Solvak has a rich system of consonant clusters that cannot be treated as complex sounds and cannot be accounted for as separate phonemes. Javed (2013) from Roorkee Engineering & Management Technology Institute, India, in the research article titled "Arabic and English Phonetics: A Comparative Study" explained differences and similarities between English and Arabic, in term of vowel and consonant sound, to accommodate the learners of both the language with respect to learn correct pronunciation. He tried to describe, classify and differentiate the consonants and vowel sounds found in both the languages. The comparison was made to find out the similarities and differences found in both linguistic systems in term of their phonology. The main purpose of this research was to provide help to those people who want the correct pronunciation of these languages. This type of comparison between the sounds of English and Arabic is of great help for the learners of the second language.
In terms of the phonemic comparison of Pakistani languages and English, a significant study is that of Ghani Rahman (2016) where he compared the phonemic inventories of English and Pashto, a language of Khyber Pakhtoonkwa, one of the provinces of Pakistan. The study found that there is similarity in terms of place and 
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Limitations of the Research
The current research is delimited only to the comparison of the consonant sounds of English and Punjabi. The similarities and differences are assessed and calculated numerically. The vowel sounds will be compared in another publication.
Data Analysis
The data for the recent research have been analysed in term of the number of distances measured by the Levenshtein Algorithm in tabulated form. The analysis of the sounds was conducted, which provides the number of differences between the two sounds. Kessler, in 1995, applied this algorithm to bring out the ratio of differences and similarities among the strings of the two dialects of Irish. Through the application of the Levenshtein algorithm, he was able to measure the distance between the two. In this study, the Levenshtein distance is calculated phonemically between the phonetic inventories of the consonants of English and Punjabi.
Measuring Phonemic Distance
This well-recognized method was used by Ethnologue and Automated Similarity Judgment Program (ASJP) to determine language relations through genetics and also by Maldonado García (2014) to determine the similarity index between Portuguese and English. In this study, the Levenshtein distance is calculated from a phonemic perspective between English and Punjabi.
Sounds with Zero Distance (Distance 0 or 100% Similarity)
English and Punjabi are the two different languages which belong to two different families of languages. Yet they present phonemic similarity between them. Both of the languages may have less structural overlap, which renders minimum mutual intelligibility. The sounds which have zero distance are given in the following 
In light of the above table, 20 consonant sounds have zero distance phonemically between them as per the Levenshtein Algorithm. This means English and Punjabi have twenty common consonants.
Consonant Sounds with Distance 1. Sounds That Are Different in both Languages, Punjabi and English
Levenshtein algorithm calculated that 20 consonant sounds in English and Punjabi have zero difference and maximum similarity between them, but some sounds have a phonetic difference as well. The difference in number will render the ratio of difference. The consonant sounds which have 01 distance are given in the following table: ijel.ccsenet.org Vol. 9, No. 4; 
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The comparison resulted in that /π 
Tabularized Comparison and Contrast of the Consonants of both Dialects
The distance measured above shows that the sounds with distance of zero are considered similar sounds in the inventories. While the sounds that have difference of one are considered different sounds used in the inventories. The table below the number of similar sounds and the percentage of similarity between two dialects: In term of differences between the sounds of both the dialects, the following table is self-explanatory: The analysis shows that English and Punjabi have a 56.25% phonemic similarity index. On the other hand, their distance in term of the ratio is 43.75%. The index of similarity and difference rendered in term of ratio shows that English and Punjabi are two different languages. Both these languages have less similarity and more differences.
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